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PROTOCOL FOR RULE 2011

Process units may share fud meters if each equipment has the same emisson factor. This
chapter dso includes the equations describing the methods used to caculate SO, process unit
emissions and the reporting procedures. The interim reporting period does not apply to process
units Snce exigting fuel metering equipment or timers shal be used darting January 1, 1994 for
Cycle 1 facilitiesand July 1, 1994 for Cycle 2 facilities.

A. GENERAL REQUIREMENTS

1 The equipment-specific or category-specific sarting emisson factor found in
Table 2 of Rule 2002 - Allocations for Oxides of Nitrogen (NOx) and Oxides
of Sulfur (SOx) shdl be used for quantifying quarterly mass emissons for a SOx
Jprocess unit.

2. Instead of using the equipment-specific or category-specific sarting emisson
factor found in Table 2 of Rule 2002, the Facility Permit holder of a process
unit may apply to the Executive Officer to use a representative emisson factor
or dternative emisson factor for purposes of caculating SO, emissons. The
dternative emission factor shdl be established by the requirements provided in
Chapter 6, Subdivison E.

3. The Facility Permit holder of a process unit shdl use an emisson factor or
dternative emisson factor to cdculate the mass emisson according to the
methodology specified in Chapter 3, Subdivison B, Paragraph 2. (fud totdizing
meters) or Chapter 3, Subdivision B, Paragraph 3, Subparagraph a (timers).

4, The Facility Permit holder of each SO, process unit shal use a totaizing fue
meter or timer as gpplicable and specified in the Facility Permit for each
affected equipment to measure and report the variables listed in Tables 3-A and
3-B, respectivey, for each equipment.

5. The Facility Permit holder of each SO, process unit shal monitor, report and
maintain the following records on a quarterly basis

a Type and quantity of fud burned in units of million sandard cubic feet
per quarter (mmscf per quarter) for gaseous fuds or thousand gdlons
per quarter (mga per quarter) for liquid fuds, expressed with three
ggnificant figures minimum;  or

b. Totd hours of operation.
6. The Facility Permit holder of each SO, process unit shall aso provide any other

data necessay for caculating the emisson rates of oxides of sulfur as
determined by the Executive Officer.
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B. EMISSION CALCULATIONS FOR REPORTED DATA

1 Quarterly Mass Emissions for Interim Periods (January 1, 1994 thru
December 31, 1994 for Cycle 1 facilities; and July 1, 1994 thru June 30,
1995 for Cycle 2 facilities)

a Pursuant to Rules 2011(d)(3) and 2011(f)(2), garting January 1, 1994
for Cycle 1 facilities, and tarting July 1, 1994 for Cycle 2 facilties, the
quarterly emission of each process unit shal be caculated and recorded

according to:

"

Eip = 0 dj X EFS]
=1 (Eq.15)

where:

Ep = The quarterly mass emisson of sulfur oxides for interim
period (Ib/quarter).

d = The quarterly fud usage for each type of fuel recorded
as mmscf/quarter or mgal/quarter.

EFg = The darting emisson factor used to cdculate unit
emissonsin theinitid dlocation, as specified in Table 2
of Rule 2002 -  Allocations for Oxides of Nitrogen
(NO,) and Oxides of Sulfur (SO,) (Ib/mmscf or
Ib/mgd, ).

r = The number of different types of fud.

Example cdculation: 1C engine burning naturd gas

Starting Emission factor = 0.60 |b/mmscf
Quarterly fud usage= 2mmscf/quarter

Ep (0.60) x (2.0
1.2 Ib/quarter
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2. Totalizing Fuel Meter Based Calculations

The Facility Permit holder of each equipment in a SO, process unit when
equipped with atotaizing fud meter shdl use emisson factor listed in Table 2 of
Rule 2002 or dternative emisson factors established according to the
methodology provided in Chapter 4 to obtain the quarterly mass emissons

according to:
n

Ex = 0 di x EFk Eq.15)
k=1

where:

Ex = The quarterly emissons of SO, obtained usng emisson factor
(Ib/quarter.)

di = The quarterly fuel usage for each type of fud (mmscf/quarter or
mgd/quarter.)

EFy, = The emission factor as specified in Table 2 of Rule 2002 -
Allocations for Oxides of Nitrogen (NO,) and Oxides of Sulfur
(SOy) (Ib/mmscf, Ib/mga or Ib/mbbl) or an dternative emission
factor proposed by the Facility Permit holder as established
from the source test requirement provided in Chapter 4

k = Each type of gaseous or liquid fuel consumed by each process
unit throughout the quarter.

n = The totd number of different types of fud consumed by each

process unit throughout the quarter

3. Timer-Based Emission Calculations

If the SOx process unit is equipped with atimer , the Facility Permit holder shdl
estimate the quarterly fud usage for each affected equipment according to Eq.
17 - Eq. 20 and estimate the quarterly mass emissions according toEq. 16 - Eq.

20.

a.

Quarterly Fuel Usage for Each Affected SO, Process Unit

If the SO, process unit does not measure a fuel usage with afuel meter,
the quarterly fudl usage for each affected equipment in a process unit
shdl be estimated according to:

d = doyX(HHy) (Eq.17)
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Where:

d = The estimated quarterly fud usage of an affected SO,
process unit without a dedicated fuel meter (mmscf/quarter or
mgal/quarter).

dou = Thequarterly fuel usage of dl SO, process units & the facility
(mmscf/quarter or mgal/quarter).

H = The quaterly heat input of an affected SO, process unit
without a dedicated fud meter (mmBtu/quarter).

Hpu =  The quarterly heat input of al SO, process units a the
facility (mmBtwquarter).

Example Cdculation:
dou = 1,587 mmscf/quarter
H = 5,400 mmBtwquarter
Hou = 27,000 mmBtwquarter
d= dpu X (H/H pu)
d= 1,587 mmscf/quarter x (5,400 mmBtu/quarter — 27,000
mmBtwquarter
d= 317.4 mmscf/quarter

The quarterly fuel usage for &l SO, process units &t the facility (dp)) shall be calculated
according to the following equation:

dou =  fac - dmgor (Eq.18)

where:

dfxc = The quarterly fuel usage of al mgor sources and SOy process units &t
the facility (mmscf/quarter or mga/quarter).

dma]'or = The quarterly fudl usage of al maor SO, sources at the facility

(mmscf/quarter or mgd/quarter).
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Example Cdculation:
Oige = 58 mmscf/quarter
major = 42 mmscf/quarter
pu = Ffac - Fmgor
dou = 58 - 42
dp., = 16 mmescf/quarter
The quarterly heat input of al SO, process units a the facility (Hpy) shall be calculated
according to:
n
Hou = OR;j x Tj) (Eq.19)
i=1
where:
R = The maximum rated hest input capacity of a SO, process unit
(mmBtuw/hr).
T; = The quarterly accumulated operation hours for a SO, process unit
(hr/quarter).
i = Each process unit
n = The total number of SO, process units & the fecility.
Example Cdculation:
Ry = 3.5 mmBtuwhr
R, = 2.7 mmBtuwhr
T = 480 hr/quarter
T, = 120 hr/quarter
2
Hou = 0 (Rix Tj)
i=1
Hou = (3.5x480) + (2.7 x 120)
Hoy = 2004 mmBtu/quarter

The maximum rated hegat input capacity of al SO, process units shdl be in units of
mmBtuwhr. Since internd combustion engines are usudly rated in units of brake horse
power, the maximum rated heet input capecity of an engine shal be computed as
follows.

R =  0.002545xbhp/ eff (Eq.20)
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where:
R = The maximum rated heat input capacity
e = The manufacturer's rated efficiency @LHV x (LHV/HHV)
=  0.25, if not provided by the operator
bhp = The manufacturer's rated shaft output in brake horse power
Example Cdculation:
eff = 0.25
bhp = 75 bhp
R = 0.002545 x bhp / eff
R = 0.002545 x 75/.25
R = 0.7635 mmBtwhr

If gas turbines are rated in kilowatts, the rating shdl be converted to mmBtwhr by
applying the manufacturer's hegt rate (in mmBtuw/kw-hr). If the manufacturer's heeat rate
isnot available, a default value of 15,000 Btwkw-hr shal be used.
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Example Cdculation:

Quarterly fuel usage for an ICE with maximum rated bhp of 90bhp, 0.25 eff and a boiler rated
at 4ammBtu/hr being served by one fud totdizer reading 10.5 mmscf. The boiler and ICE burn
landfill ges

|.C.E.= 90 bhp Boiler=4 mmBtuhr  Cy =80 ppmv for landfill
Fuel meter reading = Fpy; = 10.5 mmscf gas

|.C.E.
R =0.002545 x 90/.25 = 0.916 mmBtu/hr
t = 3 hr/day x 7 days/wk. x 4 wk./mo. x 3 mo/qtr = 252 hr/qtr
Hice = RX 1 =0.916 x 252 = 230.8 mmBtu/qtr

Boiler
Hpoiler = 4 mmBtu/hr x 24 hr./day x 7 day/wk. x 4 wk./mo. X 3
mo/qtr
Hboiler = 8064 mmBtu/qtr.
pu = 230.8 + 8064 = 8294.8 mmBtu/qtr.

ice = dpu X (Hice/Hpy)
10.5 mmscf /qtr. x (230.8/8294.8)
=.292 mmscf/qtr.

dioiler = Aoy X (Hpoilef H w
f 5 mmsciqtr. X (8064/8294.8)
=10.2 mmscf/qtr.

Eice = dice X C, X 0.166
Bee= g292 mmscf/qtr x 80 ppmv x 0.166
Eice = 3.88 Ib/qtr.

Enoiler = Ahoiler X Cg X 0.166
Enoiler = 102 mmscf/qgtr x 80 ppmv x 0.166

Epoiler = 135 lb/qtr.
E = Eice + Engiler = 3.88 + 135 = 138.88 Ib/qtr.

C. TOTAL QUARTERLY EMISSIONS CALCULATION FOR ALL SOy
PROCESSUNITSAT THE FACILITY

Quarterly SO, emissons of dl SOy process units at the facility shal be
estimated according to:
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where:

E = The quarterly totad emissions of SO, for al SO, process units
(Ib/quarter).

Eer = The quarterly emissions of SOy obtained usng emission factor
(Ib/quarter).

i = Each process unit

m =  Thenumber of process units a the facility.

D. REPORTING PROCEDURES

1 The Fecility Permit holder of any SO, process unit that opts to monitor at the
mgor source monitoring level shal meet the requirements set forth in Chapter 2
- "Mgor Sources - Continuous Emisson Monitoring System.”

2. The total recorded quarterly fudl usage data and SO, emissons in pounds per
quarter for al SO, process unitsin any facility without RTU shdl be recorded in
a format approved by the Executive Officer and shdl be submitted to the
Didrict as pat of the Quarterly Certification of Emissons required by Rule
2004.

3. The Facility Permit holder of each SO, process unit shal maintain daily records
of hours of operation or quarterly usage for each SO, process unit.

4, Any changes made in type of fuel used shdl be recorded by the Facility Permit
holder.

E. FUEL METER SHARING

1 A sngle totding fud meter shdl be dlowed to measure and record the fud
usage of more than one equipment in a process unit, provided that each piece of
equipment dects for the same emission factor or dternative emisson factor as
specified in the Facility Permit.

2. Fud meter sharing for the interim period shdl be for those equipment in a
process unit with the same emisson factor.
F. RULE 219 EQUIPMENT
1 Emission Deter mination and Reporting Requirements
a The Facility Permit holder shdl determine the emissons for one or more
equipment exempt under Rule 219 and report the emissons on a
quarterly basis as pat of the Quarterly Certified Emissons report

required by Rule 2004. The Facility Permit holder shdl be alowed to
use the exiding fud totdizer, the monthly fud billing satement, or any
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other equivdent methodology to estimate their fud usage for a quarterly
period.

b. Quarterly reporting period shdl start on January 1, 1994 for Cycle 1
facilitiesand July 1, 1994 for Cycle 2 facilities.

C. The Facility Permit holder of each equipment shal maintain the quarterly
fud usage data for dl equipment exempt under Rule 219 for three
years. Such data shal be made available to Didtrict staff upon request.

d. The fud usage for equipment exempt under Rule 219 may be used in
conjunction with process units provided that they have the same
emisson factor.

2. Emisson Calculations

The Fecility Permit holder shal determine SO, emissions for eguipment
exempt under Rule 219 asfollows:

n

Ex = 0 di x EFy (Eq.22)
k=1

where:

Ex = The quarterly emissons of SOy obtained usng emisson factor
(Ib /quartey).

dy = The quarterly fud usage for each type of fue (mmscf/quarter or

- mgd/quarter).
EFy, = The emission factor as specified in Table 2 of Rule 2002 -

Allocations for Oxides of Nitrogen (NOx) snd Oxides of Sulfur
(SOx) (Ib/mmscf, or Ib/mgd or Ib/mbbl or an dterndive
emisson factor proposed by the Facility Permit holder as
established from the source test requirement provided in

chapter 4.

k = Each type of gaseous or liquid fuel consumed by each process
unit throughout the quarter.

n = The total number of different types of fud consumed by each

process unit throughout the quarter.
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TABLE 3-A

MEASURED VARIABLESFOR ALL SO, PROCESSUNITS

EQUIPMENT MEASURED VARIABLES
Any SO, unit that is not 1. Fuel usage; or
categorized as amajor source Operating time;

2. Production rate;
3. Fuel sulfur content.
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TABLE 3-B

REPORTED VARIABLESFOR ALL SO, PROCESSUNITS

EQUIPMENT

REPORTED VARIABLES

Any SO, unit that is not
categorized as amajor source

Quarterly SO, emissions from each unit.
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